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(57) Abstract: A novel glucose dehydrogenase, which is an enzyme hav- 
ing a h.gh substrate specificity, being economically produced, being free 
from any effect of dissolved oxygen in a sample and having a particularly 
high heat stabH.ty, can be obtained by culturing a microorganism belonging 
to the genus Burkholderia and being capable of producing glucose dehy- 
drogenase and then collecting the glucose dehydrogenase from the culture 
medium and/or the microbial cells. 
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5DNA > w***3-i«t*DNAmnii»^^- rift**** 

^3-X-fe>tM4, 1 962¥fcC UrkiLyons ti?T^3^* 
*3/y-Sti#ig*i^btft^tt>*-o«ft (L.c.Clark, J. and 
Lyonas.C. "Electrode systems for continuous monitoring in cardiovascular 
surgery. "Ann, n. y. Acad. Sci. 105:20-45) #«JK:S*iT&*, tt4O^&£0« 
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WAtf, /Wl/X (Bacillus) ii*(0^il/3-7Tt }*U>?j—V. (ECl.l. 
1.47) R^'J^h3«;*7 (Cryptococcus) Ifi*^3-7ft H ^ — 
•fe? (ECl.l. 1. 119) j&**l&ftTV>*. 

ltf#o^;|/n-Xxb Kny±— if (ECl. 1. 1.47) \$, B-D-{f)Vu-z + 

nad(p) + -d- 5 -if)vzi h>+m(m+vv>Rm*mmtz>mmT~& 

0, if0^3-7rtFn^t-if (ECl. 1. 1. 119) «, D-^^n-T. + N 
ADP + -D- a > + NADPH+H + CD£j&£M$1~3Bl3lt'e& 0, W 

$i> Sode, K. , Tsugawa, W. , Yamazaki, T. , Watanabe, M. , Ogasawara, 

N. , andTanaka, M. , (1996) Enzyme Microb. Technol . 19, 82-85. ^\ Yamazaki, T. ,T 
sugawa, W. , andSode.K. , (1999) Appl i Biochemi and Biotec. 77-79/0325^, Yamaz 
aki, T. , Tsugawa, W. , andSode, K. , (1999)Biotec Lett. 21, 199-202^*3 HT, 
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;i/rU7"fe/V>7 (Burkhorderia cepacia) £318iT5 E t U ££SBJ 

(1) y;^^rU7ii;ii, ^;P3-^jK**»*s^T«>ll**^r-r 

(2) Mtem^WT^^xU 7 • •fe/V>7Tfe§(l)0^;m-^|^7K^ 
Bill? O 

(2) <d#)vu -xwmmmcDm&jj&o 
®<tm : 
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6 0 kD a tft?m®MkD<iZ^?lt-73.-y h^£&£ 0 
d>TSK gel G 3 0 0 0 SW (*y- («) 8) *fflHfc^«i^D7 
h^77^-^^ »fl«I3 8 0 kDaSwt. 
: 

45-C#ifi (Tr i s-HClim pH8. 0) . 

(5) KTSEtffil^W^R^h^DACTibS^i^fttn (4) (7) 

(6) ^^^TiJ7«fc«t*ltftl: 1 fcoTi4SftffS^3-xjll* 

(7) WB«±«^;^^ij7 . t/V>7?*«(«) ©^a-att** 

(M5c*frTTf©SDS-*U7^»j;|,7$ K^P«ft*»te*V>T, 
6 0 kD a kfttmmZkDeL&ijk'tijrya.-y hfcSfc*. 
(DTSK gel G3 0 0 0 SW(Iy- (t) S) $ll«^ D? 

4 5t#3E (Tr i s-HCl«, pH8. 0) . 

(9) KrB^«»48kD80*^a= s , FMffiI^>/^«T^S^$ 

(10) WE«?€3g^>/^jt^h^nAC-p**2:i*#f»t-r* (9) 
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(11) «MB3HP«I9 6 0 kD aCf^y E?"J#^ 3 075 y 
2~1 2®75/»BB7«*S&££*#«£T* "(8)~ (10) O^m^O^ 

(1 2) 15124 3 kD h©N*$»J&«E?y#-3 5 ©7 5 >KE?>J* 

(13) MfB#^S$J6 0 kD a«)^a:»; h^RT© (A) Sfctt (B) fc 

^-t # y k t? * & (i i ) © ^ ;p □ - * i&fomwm . 

(B) E5>J#-^3 075/ifcffi5«JiCfeV>T, 1X««»<Z> 7 5 

(i 4) 4 5Vttftt 7 5*cftjsc«c-n^nistte-^ **-r*ct*«HRfr 

(1 5) (10)©dfJV3-^jK**il*OU-^3.= y hT&ot, I2?'J#^5©7 

5 /KEflfcWf Sd£*iftS«fc"f S^h^B-AC. 

(16) (15)©^b^P£C©-«:3-h*U E?>J#^8ClHSc©ifiSE^J* 

(17) (15)©^h£P-A.C©HB*3--l*U S5<JSfll:E«Oiifi5>J 
©e>-&mS#^2 3 8 6-2 4 6 7 Oira^f t^DNA. 

(18) (15)©^ □-AC©y^M , /5 : FU IE»^ 1 ©& 
SIB^iJ©e)^±iS#-^2 3 8 6 -2 4 5 1 ©*I*K?iJ£^frD N A» 

(1 9) f h^D-AC©'>^M^R*-3T, SB^J#^4©75 y&SS 
?J©5£7 = 1-2 2 ©75 /m@2?iJ£WT 3^7?- Ho 

(2 0) TEttJt£#*r«*>/t£*. 
®U-ya-^ hfcbT(6)©^;i'3-^lft**»*ft«lJ«l/fl:*. 

<DMtg&#TT©SD S-tf U7# iJJl/7 5 b'yjU^lil^^T, 

6 0 k D a 
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7 5*C#ig (Tr i s-HC 1 ftffjft. pH8. 0) . 
(2 1) @B^J##3fr^3^T75/m#^2'-l 2075 / ®?SB?iJ£^tf £ <h £ 

(2 2) ftffB^w^K/^T© (a) Sfcte (B) c^t^>;^i-e*§ 

(21) <0if)VU-7>1SLfc%m%. 

(A) E^J#^3©7$ yMJUS^rtS^WI^R. 

(B) 3<D7 5. /mWM\Z&\,*T, lXtt*ft®7$y»»S#iIifc, 

(2 3) (A) £7cte (B) £5r3-*>/^Hc 

(A) IB?m^3<D7^yi£S2^££T£*>/^» 0 

(b) @3^j#^3(D7 5y^iB^jt*viT, ix\zm§k<D7s.;mmmtim&, 

(2 4) ^T© (A) lktz\$ (B) t:it^>/^»^3-FtSDNA„ 

(A) IS^t^3O75y»J^lTT5>^>/^S 0 

(B) E^Jtf 3 07 5 y^iB^Jfccfe^T, 1 X«it©7 5;if»iE 

(2 5) &T(D (a) (b) ilitDNAT^S (24) ODNA. 

(a) 1 CDttSSB?'J£> 5 ^ . &S#-*t 764~2380 63fe*4ft*E 
^iJ^^^DNAc 

(b) IS?iJ## 1 0ifta£i33»J<&<5S, m*#"^7 6 4-2 3 8 0 J&>SfcaifiHg2 
DNA, 

(2 6 ) (24)Xte(25)ODNA£^WToffl&;t^*-. 
(2 7) (18)<7)'>^^;^y^HR^j3-^^a=:y h ft □ - FffctfcSiB^J* 
#tP(26)©iffl.ifeA^^^— . 
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(2 8 ) (24)X«(25)ODNA, Xtt(26)Xtt<27>©iU*****-'WIME« 
( 2 9 ) (28)CD^SS^#:^^«bT, WBBDNA©5i5a*»ibT^;W3-^ 

(3 0) y;^*Jl/f'J7 -t/V>7KSlft (FERM BP-7 306), 

(3 i)-(6)-(i4)©vsrn^o^;w3-^w**»* < (20) ~ (2s) ©v>rn# 

(3 2) (6)-(14)©^Tn^O^;Vn-^lK**»^, Xtt(2O)~(23)0Wf 

(3 3) E?iJ#^2tf>7S y^SB^J*WTS^>/t^K. 

(3 4) B3^i#^2075yKB39»J*Wr«)^>'/^H*3-H1-5DNA Q 

(3 5) E*I#*1©*U&RW©'5 , 6, mS#^2 5 8 - 7 6 
#|-&tf(34)0DN Ao 

( 3 6) (34)X«(35)©DNA<h, (24) Xtt (25) <DD N A£ £ ©JKfc^trD N A 0 

(3 7) 12^J#^1©^*@B^JW^^, i&X#^2 5 8 ~2 3 8 Oi^SSlI 
K?iJ£^t?(36)£>DN Ao 

( 3 8) (36)Xte(37)<£DNA£-£WT£il&*.^£*-. 

(3 9) (l8)05/^^;P^7'^HRlX/3-l7-^any h Ht*tt*K3»J* 

(4 0) (36)X«(37)ODNAZ^(38)X«(39)<D / «^^^^-T'^K^m$ 
(4 1) (4O)0J&REIft#&#*l/T, (36)XS(37)tf>DNA®J6£*JlfcUT 
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*&WB% (&T> r***j *fctt CGDHj tV»3Xlt«i**> «> 7* 

IWIRSnfcV***, WWJ7-t/V>7, #^^;V^^;Vt='J7 • 

x'J7 • -fe/V>7i:BI)e*nfc. ^^*^r'J7SfHtl>iW^ 

ftffF£**te-fe >*-(T 305-8566 0 ^ll:****^ < «3C 1TB1*H * 
*»6)fcft£**K#-*t*FERM BP- 7 3 0 6 UtfKSnt^S, 

£43, *5gft6tt^^^r'J7 • -fe/V>7 KSl^MC^^T, 
SaSAW^ (Institute for Fermentation, Osaka, IFO) XBift^if 
^M^tJ^^MiS: (Japan Collection of Microorganisms, JCM)tfFf6$ 
nTV^N^^^JUx'J 7 • iz/V>7mKo#>©ffift£mO^-£T?';V:3- 

fc. 

^*;i'7 s U7Jii»l*, f!l^.«^^^^7 ;, J7 • t/V>7KS ®^ ft 

3EC«i©Si^^, 7"J^*JVf'J7 • t/V>7KS 1&£0*J £ bTJIft 

* -g- tr ^ b x fit £ k * *>ft # * ±mmm £ * £ . 

L-75try-7., D-^yD-7> D-T>/-X, 7>7>* & 

BNSDOCID: <WO 0236779A 1 _l_> 



WO 02/36779 PCT/JPOl/09556 

9 

fc«££LTtt, ft«U>»tt, tiVVk* ^MJ?A, *;PS/ 

(DM : 

©Stc^^tt© s d s - # u 7 ^ u ;p7 5 h y;i/««8c» t*nx, 

6 0 kD a i^J"?*#943kDa*^-ri^^3.-y 

(DTSK gel G 3 0 0 0 SW(IV- i) ^^H^dy 
h^57^-fcl5^T, m»3 8 0 kDa^t. 

4 5t:#jfi (T r i s -HC 1 ftm, pH8. 0) „ 
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±12, **W©^3-^K**»#»4^j|» 6 o k DaO«Wir: y h 

(DStc^^TT® SDS-#.J7^j »73 ^m*»l:* frl T; 6 
OkD a^^t. 

7 5*C#ia (Tr i s-HCllftU pH8. 0) . 
?>J#^ 3 {3 », EM* 1 <z> &£fin J: * T a - K S n»* 7 5 y REH 
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<3>#fgBJ3tf)DNA 
$%0|ODNAH *58WCDDNA*fr*T**&*» 7>2 >J 

r*Jlt««-C**. Sfc. tttEE5IIKii^T^llbfc*U^^I/^K*^ 
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©5*>, tt»47 6 4- 2 3 8 0»6ft«i|Bntt, ^307^1? 
*fc*»«0DNAtt, EWWlOlMJloj^, li#^ 7 6 4 ^ 23 

®> »IHlOjt»|| 0 3«, ttH25B^761*64«tiiJ| 

^«©±5&EW#^3^t-75/»E^**r*^>^^Rt^ WK:ra 
WC*»WoTMt«:i m5i ***«»A*tl&DNA*t=i-Kr 

pd7x/-;k>^x;^ (dcip) zntsmu u >i?# u * am®® (p H7 
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IKH-#+#fc*fr$S#l,TV*n«» r-y-7*rL- y h£3- s^g&^jfc^- 
i^iaDii^isn, *5fc*i;T^Df7- ^ffio»*^>5^u 
^•hu«7A (sds) ^©^®^ttsij«ffi$n^o set, ^an^7k>f 
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Lambda gt 10, Lambda gt life if«t«^Sn*. *&, 777$Htbt(t 
tf, I^iiJ t7 • □ y*«£**M&£T***K:tt, PBR322, pUC18, pUC118, 
pUC19, pUC119, P Trc99A, pBlueser ipt& 5 ten X 5 HT*SSuperCosIfc£ 

■-ttWfctt, Xv-xU t7 • □ UDH5a, XL-lBlueMRfc£ £ffiv>5 £ 
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#B © D N A X \t m D N A £ S tT && X. 1 # 37 - * gift T 3 » * * 

*UT, |^DNA®fi§5!;»£:UTGDH£;g££-fr> ^nSMXttftllUt* 4 

Ate, aiT-^a-y h£=J- Ft* SDNATJb^Tfei^, $6Hrit^- 
#*^PCRffiKJ: DGDHJte^ Tf»*DNA*®JRU, ffi©^? *-»fH- 
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va-^n-Ts, Tj|/h-*, KJHf>»fc£ 

tf, A7>>> ftx**, ##x**, *1£-f ^5tt7MiJtt 

ffi^i'^ffiStl*. ^-<Z)ffi, <J>g£ig, ftjfttt, ^*i>*A> * 

T*«r»l*i!,W-6oTas«fJ«K:««^7rnttJ:<, iI#tel2~72B#Hflg& 
L < «pH6. 0-9. 0@^©$afflT^^„ 

»fca«fc£fc,ko, GDH^ftrntflfc^^t^ufctfefc^sn*. gdh 
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T**. RMfXlAii, ftftftft (SDS-PAGE) ttfc#-©/t>K**TS* 

mmT&mtzjj&. %mm&$w-, mn&xv?-, »fc*7c#uv- 
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ta*T«ffi©itM)n£a!ljrf 3. «Mfi©^;P3-^»«t3,J;0fPl!Lfc*^ 'J 

0 3H *569i»3fc<B-M>6Ej6m* (a) , ■■RtfCDfcsfcStt (b) ^-fHH? 
II (a) , RrXrRftfttt (b) £^TI3T&<5. 
©**W»*0»3tt3t**«r (b) £^-T!3T£-5p 
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tt«|K*S*att. (SDS-PAGE) »fc*-©/t> 1**5**8* 

B*Ttt-cttw-r*#fc. Kfca7c#u-?- 
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itn b£i /t> \i4i 








>crT ?£.L lif. 


NHS 




>5 




4 5*0 
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X'J HJ h-* 
U #-7 

#^7 h-7 
D-7;i/7 F>-x 

D -"^ > / — 7s 

-f 7 > l — ^ 

N-7-t^;v- 7 

y?y^'J> (Amygdaline) 

t;p7^> 

X77U7 



It 14 
1*114 



It 14 
It 14 



it 14 
GI14 



1114 
It 14 
It 14 
It 14 
It 14 
It 14 
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-fry *» 




•fen fcf^-x 


fifctt 








1*114 


*y e*-* 


lift 


■fry * D — ^ 


lift 


h l/AP-7, 


1114 


•r* y > 


Ktt 




H?44 




Ktt 


7 5 K> (Ami don) 


EI44 






*>-y h-;p 


R§14 




»tt 






d- y *y-x 


It 14 




l£14 






L-73-X 


GI14 


D-77t'h-Jl/ 






»tt 


^;i/n>^ 




2 -$r >m 




5 -frh!f)Vn>WL 


H14 




lr« ill. 
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R&14 
fl§14 
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B£14 
£14 
It 14 
&I14 
1114 
1114 
It14 

lift 

mt 

G§14 

H44 

R§14 
GI14 

H14 
H14 

It 14 
EI14 
l£14 
R£ 
Rtt 
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m 14 
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mm 
















lift 




lift 










7 5 K> (Ami don) 


It 14 




mm 












It 14 




&& 




mm 


D-73-7, 


mm 


L -7ZJ-X 


mm 




mm 


L-77k' 


mm 




mm 




mm 




mm 





7* • *7 7- A^xU^O^-(Bergey's Manual of Dete 

rminative Bacteriology) LtM^TS 7;^*;Pt'J7SI:II, 

ttt^^^riJ7II:m T U5 (Yabuuchi, E. , Kosako, Y. , Oyaizu, 
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H., Yano, I., Hotta, H. , Hashimoto, Y. , Ezaki, T. and Arakawa, M. , Micro 
biol. Immunol.. Vol36(12), 1251-1275, 1992; International Journal of Syst 
ematic Bacteriology, Apr, 1993, p398-399) . 

Mfflffi A%WW9tfft (Institute for Fermentation, Osaka) 

(Japan Collection of Microorganisms, JCM)tw*ffc£*lT 

mttoBmm&* 1 o otifctt©wtt^a 1 t:^t. 



Hi* 










7 0 "C 


4 5"C 


KS1 




100 


100 


JCM5506 




100 


100 






100 


100 


JCM5507 




100 


100 






100 


100 


JCM2800 




100 


100 


JCM2801 




100 


100 


IF015124 frm&Wft 


100 


100 


IF014595 TR^ttH^ 


100 


100 











tfU^h > . 1 0 g 
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NaCl 5 g 

KH 2 PO< 2 g 

?)V3-Z 5g 

Einol (ABLE Co. DOS B*) 0. 14g 

Total, m%7k i L 

PHII 7 , 2 

***»7L*4t, lOftm. 9, 0 0 0 XgTl^iU»6 0gOi 

6 0 g©l!#£l 0BM©U>»*U9A«iftt (pH6. 0) fc$MRU 7k 
>*7>* (*M!ffr?T HCm 0*) Tl, 5 0 0Kg/c«.-©JE***Jn*.T» 

m^«iuc 0 «ena»ffi«[S8, oooxgTiom smmhbu nana 

m&to*m*tt. S6IC, ^C0±«$, 4"CT6 9, 8 0 0 XgT9 0m jfi 
<3>»*0«|« 

i7 ^ ,>3 >^ ««F»*TTriton-Xl 0 O&l %\Zt£Z>£o\z, 10m 
MU>iA'j^AlW (pH6. 0) TWfMKLfc. -eLT, 4«C> -Jfe, *P 
■3<Oaj*Lfc 0 (4*C, 6 9, 8 0 0 g, 9 O^PO) , Rj*fc*7 5 

£v-3>£, 4t:T> 1 5 0 0 0 XgT15M »U ±?if£#fco 

t©liI»ftR75^«>a>l:, 2 %Triton-Xl 0 0 S^tfl OmM 

U>Bfe*UC?A«»» (pH8. 0) *m%.tZo Ilfi, 0. 2% 

Triton-Xl 0 0 *£tfl 0 mM U U £ A»flrJ8 (pH8. 0) T^»fb 

$n&DEAE-TOYOPEARL^7A (22mm I D X 20 c m *y- M% 

B#) *>/t#R£, lOmMU^U^AM (pH8. 

0) *ONaC10igS^O~0.15Mfc)5:S«fc5{c:, M^7yx>hfilfflLfc 0 
^■0«ligtt5Bil/m i nTfTofco GDHttlKl 7 5 mM<£NaCl?g&Tf§iii$ tltc GDH 
!Stt*^7 9^J/a>*|U6, 0. 2 %Tri ton-X 1 0 0 1 0 mM'J >® 

jfr'JtfAgtrSE (pH8. 0 4<C) T-*, StfrUfc. 
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3SC2*tW»MJS£* DEAE-5PW#7A (8. 0mmIDX7. 5cm SV 
B*) -ecD^Att^fc. 0. 2%Triton-Xl 0 0 £^ 

til OnM'J>K*UCAa«« (pH6. 0) T¥«Hb3*Vt>>*. *Wt*K 
1 0mM»J>tt*UC7A««* (pH8. 0) *©NaCl©**#0 ~ 1 0 0 
mMfcfc*«k5K:> *»W^5^X>hT!*taUfc. *©«E5£«1 ml/mi nT 
frofc, GDH»ttO**75^'>g >«*»2 On»l©NaCl«*T*aiL/fc. GDH^tt 
^^77^>3>^« 0. 2% Triton-X100£^tf 1 0nMU>«*Uf 
ASm (PH8. 0) T, -«> *ft»#*fc#fc. 

i^t^ttx. 2,6-y^o^7i/H>F7i;^ (dc ip) Rtf 

7it^bWx-h (PMS) ^fflVifc. RAStt^UX^-l/^^a-^ 
ftT»f5£0»«T*lfiUfc. 0.75mMPMS £0.75mMDC I P^25mM h U XH C 
lft««pH8.0 20MlK#*»*5tf l**iPbfc. ZOMttM* 1 #IBI*fflf£ 

it, 2 ^fc*»3H«*100^l*fctt7.5MR*120ulft»lnL' 

tttffsftibfc. »m»H-w»-fe* (ioo m i) su:n^witli-e!^ 
(uvi6o, ^mm^m* b*> £$^x\ ^n-zojitt** 
^cst?<, m^^^^^^TcSj^^jiiibfcc dc i vMit^ht^ 

DC I p©®JRife&*T?**600nin*I^Mtt , bHlt't!8Ufc. DC I 
PO^HftftfcR (22.23mMXc!D- 1 ) £ffiV>fc. ** 1 *fc (U) ttW*J£*fr 

«M3 



*»»»*fc^V»T, Native PAGE«»»j£^£bfco 
1% Triton-X100S^^Tris-Alanine^«M'>7.r ASrffiV^fc8 - 2 5 % #U 

fc„ ^V/^i^-^J-^^t, ^O^Dyj> (Thyroglobulin) : 669kDa> 



BNSDOCID: <WO 0236779A 1_l_> 



W0 02/36779 PCT/JPOl/09556 

27 

7l,Jf > (Ferritin) : 440kDa, — tf (Catalase) : 232kDa, 7;PF5 
-if (Aldolase) : 158kDa, ^->jftHl7;P^5 > (Bovine Serum Albumin) : 67 
kDa, (Ovalbumin) : 43kDa, ^hij^y-^> (Chymotryps i 

nogenA) : 25kDa, <D$ >/t£ff£E 

Sfc, ^©Native PAGE^;HwO^T, J5tt*fi**jfcLfc. 

2 0 OmM 

0. ImM ~hpy;i/— tN7!/iJ">A 
0. 3mM 7ity>^h^7i-h 
20idM Tris-HC1W( P H8. 0) 

Native PAGE©8»<6®«g£j;0 % 5 - t % -£ 0 #^ g 

(H1#W. St. > 3 HUMS, 30min, «fllsn)!:*l*®Cftfit, 



**«»*«*SDS-PAGETmft*»*frofc. SDS-PAGEttTris-Tricine«*« 
*JB^T8-2 5%^>J7^U;i/75 r*®*JKy;|/*T*;K U&. *0$*;K0* 
>A*KttW**TMfeS*fTo&. Phast SysteiD(Pharmacia)^ckO, 

S-PAGE«ft*»K:«k'3T, *B*ttft6 0 kD a £ 4 3 kDaO* >X>7%\Zftm 
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T, *#m^6 0 kD aOo-t^y 3 kDa© h#8* 

=ij?>7^'jpi«?tftfc 73 (smM, p 

PSQ- 1 0) ££0 /3 hff)N*)875 /ttRaiOftfcSfTofc. 

>***©N*«73 /•E*mBW»* 5 073 /*EH*6 

H ©SDS-PAGE©*** e>MSmJlC0#^«^a 6 0 k D a U 
t JESUS'?* *• 

HMfl] 5 ' 

*#*oyjl/5ili'n'7h^57^'-**lfibfc. y;V<tbT, TSK gel G 
3 0 0 0 SWOKV- (*) «) (8. OmmID X3 0 

cm *7-, *«. B*) > lOiMU^^U^AtfW* < PH6 - 0) 
3M NaClfcO. lXTriton-X100ft^D»**C¥«fl:*nTV>*. 7^->a 
> (1 2 5mI)' 7 9C^/^«^-^-^*WI©^fl^ 

ft«Tftfc*fcJflV>fc. ^Wt^7-*-tlT, ?D^nyj> (Thyroglo 
bulin) : 669kDa, 7x U ^> (Ferritin) : 440kDa, t)?7~V (Catalase) 

:232kDa> 7;H*9— £ (Aldolase) : 158kDa, tfv'Jfllf 7^7*3 > (Bovine 
Serum Albumin) : 67kDa, :*A*Jl'73> (Ovalbumin) : 43kDa, ^b'J^ 
/— y> (ChymotrypsinogenA) : 25kDa, 



Tris-HCli«, PH8. O^T, *6*»C* l^MRJUftTJ-f > 
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am«tt45t:ftjfifc#&*lfc (H3 (a) #88) . S&, 45*Ci^ifiHlt^T«tt 
&W%fc&&mfeLfZ (SI 3 (b) #flg) . 

Tris-HCllSE pH8. 0**C» *6*»i;»l»MK€»«'r-f'>* 

tas«75 c c#jfi^^e.nfc cbh (a) #d . 

»*JStt&S!l£bfc (1214 (b) #1) . 

ytmmvr*ftofz.o ms (a) (t>) a, Miii© (^;i/3-x©#£T 

If) HfcfflRtfa5cffl©GDH®!ftJKft^LTV>*. *> £ t> t0GD HT^St 
#LgM©$HbGDH©&ft«> 409nmK«r»Wfcfcr-££7i*U 7 )Vl 

-*©#&T"r*-*l»417nm^££fTU 523nm&tf550nmK: 2 
* 6 ftfc (05 a) , JM&3B«Ttt409nmC*tt*W« 

«fct;-?#ji,6nfc<fc0 (B5b) , BrtbSRtfjtTGSlarateafffc*^** 

&MMtti<DWfcMGDll, %tfet©GDH, ©BftttftSteGluconobacter sp. 
& <£> H teAce tobac t er sp. © r t t* W h ? a -AU^tT? * T </> 3 
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ULX^tz (KT©Xltt#flS. Adachi, 0.,Tayama,K., Shinagawa, E. , Matsushit 
a,K. and Ameyama.M. (1978) Agr. Biol. Chem. , 42, 2045-2056. ; Adachi, 0., Miyag 
awa.E., Matsushita.K. and Ameyaraa, M. (1978) Agr. Biol. Chem. , 42, 2331-2340; 
Ameyama.M. and Adachi, 0. , (1982) Methods Enzymol. , 89, 450-457; Adachi.O., 
Tayama.K. , Shinagawa, E. , Matsushita.K. and Ameyaraa, M. (1980) Agr. Biol. Ch 
em. ,44,503-515; Ameyama,M. and Adachi, 0. (1982) Methods Enzymol., 89, 491-4 
97) , 

I??- m^-^x^d— ppsq-10) D75 /mia^j^ 

P C R t J: O «fit* il *K*fc. TfcfcS, 16 8iC^f H«® 
N**5»*lCffia'r*7*7-F«©tt*B35« (@B^J#-^6) RtfEC5fc$8 5 
gl©7>ft>Xil;iS1-SU;^i©lS@2^J (@B?iJ#^7) £&o2 

fcftV>KSlft0$VZ>>fc*#LTP CRSfr&ofc-fc;:*, 15 5 0 b p Witfexir 

6a*ON*«35»5 6 3£S@® P ro*»611 S1SOA r g KffiS-rsafcx 
SB^J (@2?'J#^8) SomttiSn, *ilil^m^1r^-y hCDite^ 
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Jl-y bCDN*mzm%7 $ SWtmWt, 2 4 5 2~ 

2 4 6 6CD**EWKlJ;oT»R*n* 5 7$y*»*««-ai"*Jlt^6, W 
n -T? & * £ *U ?3 b fc H t fcg^V> T V> & . 
X, mmm^ 1 *0tMS#*2 3 8 6~2 4 5 1 CO^SIS^J^, j3 -ij-ya- 

Stl*75 y»i29!Itt» EWW4©75;»E5!l«)75;il#*l-2 2 uta 
gWJ 1 0 

0. 1% Triton X-lOORtt'lmMCaCl 2 £^tf 5 OmMU >MX U ^AgW (p 
H7. 5) *JC*»«»#RWIR©NAD«I»*GDH (NAD-GDH <h S-ttl 





3g2 


nwttMm®. (%) 


mm 


(#) 


NAD-GDH 


WfjIGDH 


0 

1 5 
3 0 




1 0 0 
2 0 
5 


1 0 0 
1 0 0 
10 0 



t^HRTfft. « * TU © NAD-GDH t \t± < S'J CO M tb % Z. t ifi 

mm is it. 

<1>^;^*^T'J7 • t/tyj KSl^^CO^fi^DNACOglSlg 
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t&fr^ ra***TLtt#ffif*(*iJ^yis> lOg, fr&fflttffi lg, NaCl 5 
g> KH2PO4 2g> iffrn — Ts 5g; 1L> pH 7.2)£flH>T\ 34^ T-lft&S Vfz, 
*Jtbfc*#*«^««K:J:DEI«bfc. EOflNfrfclOill NaCK 20mM Tris-H 
Cl(pH8.0), IidM EDTA, 0. 5X SDS, lOO/ig/mK&T'PT-'f ^ — b?K*#tf}§^t3!l 
»U 5 0 < tT6fftWMSl>fc. uutll©7xy-;i/-?DO*M$M 

T&^bfctg, ®S*<Z)TEAy7 7-HiSj5l$-&» »S#:DNAjgi8£ Ufc. 
<2>GDH aftey hOH*«l75/*EW©ftJE 

U;i/75 F&m>fcSDS-*»*»ffi*/flV>TJRWU air :73.x y h£$HKU&. 

75;»«I>U- (ft*«ffBf«, PPSQ-10) t«kt)N*«7 5VttiB^J© 
RSftfT^fc. ^©^m, #MfcttE*J#^3©75 7M*JfcfcV>T73y 

<3>ait7*:ix>;/ b£p- HTSitfc^O^P-x^ 

< 1 >TfliiSLfcDNAl //. g*MIR»*San3AI-CIR36^*l/fe. £*l£CIAP 
(ff«7^/MI**7;i/*U*^7 7^— tf) ffliLfc. — 3X5m*Sn 
perCosI (X h 5S?->tb&»&A#) £BamMiI U T4 DNAU #— tf £ 0 , Su 
perCosIfca-15»**W»fe#DNA»fH-*Sau3AITia^<5PLTfl6nfcDNA»f')i- 
#6nfc«LlftiLDHATX">iUk7 • PUXL-1 Blue MR (Xh5 
$>->tfcfr&A#) £JBJME»L&. ^»(E«|#:ttSuperCosI±©gi^«j»Wtt 
tf^S^^-T-f ^>»tt^J;rX7>tT'>'J >WttfcLfcrtSc>T10Aig/ml<Z)*:fr'7 
< ^>*J«ktf25wg/nl07>t'>U>*^LB*55«**>e»aftbfc. f#e>tlfc 



WO 02/36779 PCT/JP01/09556 

33 

<3>T#5>nfca-y-7*a-y hSn- F1"*jtfe?*'&fr3*5 HSuperCos 
1**5, S«jtfc?££tfDNA»ffi-£Wfil!Ufc. F#6J* AfltfirFWH-ft 

ft|RR»*KotIlCJ;D«OaUfc. iODNA»fJt*«!lRR»*Xban?ffl»l/, *n& 

7,5 HpUC18TXj/x U fc7 • □ UDH5ayCRt**7l*R|gif!U 7>fc?*>>J >50/zg 

(ZUBJgifcTig^U -eniPnOittll!aoGDHffitt*<3>t|SIfilfc«i^fc. 

mZfttZc *^7X5 F*pKSl£ffc«l/&. 

<5>i£SK?iJ©fc5£ 

pKSl©Jf ADNABfffl-K^T, IWIB»*i!P«fR^SfC^Viifi»i3?iJS*«U 
7c. *if ADNAKn-'t'tC, <2>rWfrtfc-ofraD-73.-y b<Dm 

*75 /REflfta - FT*DNAEfl#*BSn, £<*>E?>J*-&tt*--:/>y- 

*^e>n^>^>/^K^7> : ?*«59,831Da1?^f9, ^^*J1/7'J7 • -fc/V>7 
hOSDS4>AGETfc #^86 0 kD aCSff-St 

7c. 
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5' -CCCAAGCTTGGGCCGATACCGATACGCA-3' (@B^>J#^ 9 ) 

5' -GAGAAGCTTTCCGCACGGTCAGACTTCC-3' (@B?U#^ 1 0 ) 

PCRfC =fc D JtttBS nfcjfte^F *$JK»3fiHindI I IT«<b SSSi'S* ? -pF 
LAG-CTS(SIGMAtfc)0^0-=>^a5ffiT**HindIII«ttlCjf Al/fc. #e>nfc 
75X5 F*pFLAG-CTS/a£*£U&. 

MIBy^XS KpFLAG-CTS/aTXy yi'Jt7-3 U D H5 aMC Rtfc&JBR 
fe&U 7>e->U >50/i g/m 1 ft^trLB*55«»Tr4i;6 
life. 

-x* >^7U-A*tfc*L/fctJl*, lffcl:E?iJ#^2lCEtSn« 16 87 
HJftitfi^ (@B^iJ#^l ^tg*#^2 5 8 -761) tfjifflattfc. £©«Hg« 
atT'a-y h©3-K««©±SEt, r-y-^-y h£a-FT £m*£©# 

S lffca$©yyA®Ttf-£x>7>~h<l:LT, &fa®INR**MK«£&J:5 
(7*7- F) 

5' -CATGCCATGGCACACAACGACAACACT-3 1 (iB^J#-^ 1 1 ) 
CJA'-X) 

5' -CCCAAGCTTGGGTCAGACTTCCTTCTTCAGC-3' (BB?U## 12) 
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topcRCADJiesnfcalfi^os'sitWftNcoi, v *w*m*Ainnm<kLit 

Wis ^7*-pTrc99A (Pharmacia^) 0? >;?MT&3> Ncol/Hindlll 

Btf!3^77.5 KpTrc99A/r + at'«fcO, X->x'J t7 • □ U D H 5 aMCRft 
*JB*lEifeU 7>bT*>U > 5 0 tfg/Blft^«tLB*35«»T4i;*3D=-% 

WEpKSl, pFLAG-CTS/a, pTrc99A/r + a CD^n-^D 0)777,5. HCioti 

©£££?Tofc. #?^R<glft#*7>fc:*>U >50/ig/iI*^tfLB«aj3m 1 £41 

«7l/>^7"l/7> (1500kgf) g&'b (4"C, 160,400Xg, 90 

#) KckDSHii# (10iMU>K*U!7A«««pH6.0) 

jferU9E«-llt^ia*fflV>TGDH»tt0ilB*fTt>'fc. *#»K»594/iM©;l 
f^7it^>^ h^^7i- h (nPMS)43«ktf5.94MM<0 2,6-$??DD7x/- 
;K> K7x7--;KDCIP)£^tfl0inMU U «7 Aiti (pH7. 0) fc«k 0 . S 

pKSl \z X * £K£&#tt£JK#li + + 

pTrc99A/ 7 + a H: «k *> »K«s^«m^n + + + 

a#7*a-yh©**jfi#£A, fcpFLAG-CTS/ alliS Jgff $&IK£-llf CD 
GDHJStt)&««fe<£<, «i*A<^^^-*«l»UfcpTr&99A/r + aKJ;*JgKIEJft 

-Jzl-v httjiSS^ns^ HCrf^-y h©IIS€f SaD-7*i-y h 
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Mfebtzo GDH^tt<Z)^^«594wMC^^5 L ;i/7x^-^>^ >-th;i/7x- h (mPMS) 
*«t^5. HnU<D2, 6-77 D D 7 x 7 -;i/-f > H 7 x J -JKDCIP) £^fcH0mM'J 
>i?^7 <J7i,MM(pH7.0)<2>£Tff -pfeo ^M&^tfSKtLTT^lO-- 
7£g»<}: L-T}JD;L37 c CT'f > + o.^~ b LjWODCIP^eOOnmO^^fbS- 

±TWatfCo 1 %<Z)7';i/7^7;Pxt OmM MOPS 

W(PH7. 0) f TtlT3 0#TOSLfc&> 2 0mM'Jy>mi 
OmM MOPSIIf (pH7. 0 ) ^TMl? 2 0 ftfiUM H^^^7 
;Pxt h*£7Dy*>7'U£. JliZ)ii&10mM MOPS1W (pH7. 

£#tH OmMU >mtl U 7AHM£ U IfilOOm V^EptJDLill^^ff o fc, 

;U^-7li^7K^^^^H^<bL/yt^^-fe>+l--^ffl^T, 0.05 mM-5.OmM0fgffl 
ti/;i/p-7<Z)^S^fT^ Ct^T^fc (06) . 
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nmmn\z&-2T%t>nit*mmw® av?3.-y M249u/mg *>/^it)i 

10mM MOPSiW (pH7. 0 ) *TgmT 3 0 #IMSbfct£, 2 0 
mMUy/^tllOmM MOPSlSi (pH7. 0 ) 2 0 #P*3 

Hlt^l/^^7JI/TkF$^Dy=lr>!yL'fc. iOil^lOmM MOP 

smmm (ph7. o) *T*%mT*im?*m±n<ttmt£ 0 in«4 c c-e«# 

MtZmmZftftMt UT, #SISCAg/AgC 1 , *HIKP t«M£fflt^ 
£^tnOmM»J >mti U ^Ai»iU MlOOm V in £ SBM® 
f£$S! l< TciB^ -fe > It - £ ffl V> T 9)V U - 7. © il£ © SlJt * ft o ft t Z. 5 

5. 
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1. ^P^jH^xUTJRIcJRU, 

®M7t&ftTT!<0 S D S - # «J 7 0 U JU7 5 Fy^m&*»fc:feV>T, 

6 0 kDatMl*!l4 3 k Da^^Tity^-^ y h^£>&3 0 

(DTSK gel G3 0 Q 0 SW (iCV- (*> ft) &fflVifcy;W»i|^DT 

4 5"C#jfi (T r i s - HC 1 MR, pH8. 0) . 

4 . MfB^^*^43k DaOlt 73.=. y h &n^fcM? W^ST*fe§ C t 

HP o 

®f£ffl : 
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6 0 kD a S*8 4 3 kDa^^tt^-^ h#6fc*. 
(DTSK gel G 3 0 0 0 SW (IV- (80 IS) fcJS^&yjKii* 
h^77^ — ^fl»3 8 0 kDa*St. 

4 S^ttiS (T r i s - HC 1 gfftt, pH 8. 0) „ 
SE*©^^-;^****. 

11. WB»^«6 0 kD a©tya-y S3^J#^ 3 ©75 7 2 

1 2. MfB4 3 kD & (D^zr=L=.y hONfctttfEBIM 5CD75 /KE8I* 

13. WE^? i» 6 0 k D a ©U-^a^ y (A) (B) \Z 

(A) E2WM3CD7 5/1»BW«r*-r*^>/1^*. 

(B) BM#^3©75;ftEJiJlC*^T, 1 Xte«S©7 5 /RSStfllffc, 

14. 4 s-cftia*: 7 BrAHEK^n-etiiStttf-^twrftufc^iRti" 

*IS#E6E$^^;io-;*jk*3&bms. 

15. w^^i Q%^m<Dif)vu-7.m.7mmM<D^r^zL-y vxh^x, mn 
# # 5 <d 7 s. j m is m * s z: t * # a 1 f s 3 1 h * □ - a c . 

16. Iff^iRl SStOfh^DACO-M^-a, E8l#*8fcE*0 

17. ff^JRl 5E*®^h£n-AC0-ttfc=i--l*U E?>l#^lfcE«® 
ffi«E5!l0 5"6^S#-^2 3 8 6-2 4 6 7 CO^SE^JSr^TS D N A, 
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m<D^m^\o : D%^m^2 386-2451 <Di&m&nzttsvn 

19. fh^D-ACO^^tM^FT^ot, iB^J#-t 4 ©75 J $?SE?iJ 
2 0. TfEttK^WlTS^W^IS. 

6 0 k D a 

7 5*Cttifi (T r i s -HC lllfi, pH8. 0) . 
2 1. gS?'J#^3 fc*5HT7$y»#*2~ 1 2©75.y^@B^J^^t?iIi:^# 

2 2. fflB3> >A*«#&T© (A) (B) >/^St*5»* 

*2 lB*©*>3-*IBzK*»*. 

(A) g2^J#^3<D7 5ymiE^£W1-3*>/1*». 

(B) E3&J#^3 07 5y«E*IK*SV*T, 1 Xfct*g&©7 5 J Jfta£#*K&, 

2 3. ^TW (A) (B) fcjpT^W^R. 

(a) iBam»-^3 075y»s?y*wrs^>A^R, 

ifA> x«ttinSftfc7$/*E?»i&*ru $om-*ift;!K*»* 

2 4. &T£> (A) Sfcte (B) l:^t^>/1i/g!£n-h*t5DNA. 

(A) @3?>J#^3<£7== yftBaifcirT'S^Wt^X. 

(B) B3?>J##3 07 5y|ftE5»Jfc:*$V>T, lXttIft07 5/<»»#tJft, 
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2 5. £TF© (a) Sfctt (b) CSf DNAU*5f*9(2 4Efc©DN A. 

(a) E^J## 1 ©mSlB^J©^ &g#^7 6 4-2 3 8 0#&fc**SiB 
?>J£"£frDNA. 

(b) @B^iJ#-^ 1 ^^S@B^iJC0 5^, ^S#^7 6 4-2 3 8 0^&^:&ttSS 
DNAo 

2 6. H*JS2 4X«2 5 Cffi«ODNA*-grWT«>ffl.SlA^^^-. 

2 7. W^JSl 8IB*t©'>^;U^^l«RCf/3 h*3-Hf*46 

s@2^j^^^it*ii2 6e«©s&&a^*--. 

2 8. 4X&2 5 ('MOD N A, Xtt*#E 2 6 Xtt 2 7 KEfcOffl. 

3 0 . ^H'^^r'J 7*t/V>7KSlt (FERM BP-7306) . 

3 1. W^^6~ 1 4©V»m^-5llrE«©y;p3-^K**#*, f»*^2 
0-2 3c^Vi-rn^-«^fB«CD^>A 0 i7M, ffi^JS2 7<D&V.m&fc. X«flf 

*«3o KEft©ffii*££tfiMSs*ffi£/fl ^fcif ;m-a-fe 

32. ii^3S6~ i 4<ovif n*>-*fc:EiR©i'^3-^w**##» xaas* 

J52 0-2 3ovi-rn^-3ic^^>/^K^^^^;i/3-7 > 7^-fe-r : ¥^ k 

3 3. E^J#^2©7$yBHE?fl££f 5*>/^R. 

3 4. E8I##2 ©7 5 /M^J^T^W^KSrS- Ft^DNA. 

3 5. mmm^i <Dm.mmm<D?%, m*#^2 5 8- 7 6 i^&^«ttss?ij 

-5&mJ&m3 4!3«©DNAo 

3 6. m^mS 4 3U*3 5CE«©DNA4:, ff^JS 2 4 Xtt 2 5 teE«©D N 
ASCOjRfc^trDNA. 

3 7 . @fi?'J#^ 1 ©m*IE?iJ©5^ &S#^2 5 8-2 3 8 0*>&ft*1ttSE 
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3 8. ff#«3 6X&3 7KM0DNA£^T£li&;^£*-<> 

3 9. flf*«l 8fd i m<D i s?+)K7?\!X.Zf&-y73.-y 

4 0. ff^3S3 7fcffitt©DNAX*4fflf3RE3 8Xtt3 9 

4 1. Il««4 0G«O»KM#«««UT, l»*WS 6X14 3 7fcE«©D 
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1 2 3 4 5 

450kDa 



232kDa 



140kDa 



67kDa 
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Ha 
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8 
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4 

2 K 
0 



♦ 25°C 
■ 40°C 
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SEQUENCE LISTING 



<110> SODE, Koji 

<130> K01262 

<141> 2001-10-31 

<150> JP 2000-332085 
<151> 2000-10-31 

<150> JP 2000-357102 
<151> 2000-11-24 

<150> JP 2001-276832 
<151> 2001-09-12 

<160> 12 

<170> Patentln Ver. 2.0 

<210> 1 

<211> 2467 

<212> DNA 

<213> Burkhorderia cepacia 

<220> 

<221> CDS 

<222> (258).. (761) 

<220> 
<221> CDS 

<222> (764).. (2380) 

<220> 
<221> CDS 

<222> (2386).. (2466) 
<400> 1 

aagctttctg tttgattgca cgcgattcta accgagcgtc tgtgaggcgg aacgcgacat 60 
gcttcgtgtc gcacacgtgt cgcgccgacg acacaaaaat gcagcgaaat ggctgatcgt 120 
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tacgaatggc tgacacattg aatggactat aaaaccattg tccgttccgg aatgtgcgcg 180 
ta atttcag gtccgcgccg atttttgaga aatatcaagc gtggttttcc cgaatccggt 240 
gttcgagaga aggaaac atg cac aac gac aac act ccc cac teg cgt cgc 290 

Met His Asn Asp Asn Thr Pro His Ser Arg Arg 
1 5 jo 

cac ggc gac gca gec gca tea ggc ate acg egg cgt caa tgg ttg caa 338 
His Gly Asp Ala Ala Ala Ser Gly He Thr Arg Arg Gin Tip Leu Gin 

15 20 25 

ggc gcg ctg gcg ctg ace gca gcg ggc etc acg ggt teg ctg aca ttg 386 
Gly Ala Leu Ala Leu Thr Ala Ala Gly Leu Thr Gly Ser Leu Thr Leu 

30 35 40 

egg gcg ctt gca gac aac ccc ggc act gcg ccg etc gat acg ttc atg 434 
Arg Ala Leu Ala Asp Asn Pro Gly Thr Ala Pro Leu Asp Thr Phe Met 

45 50 55 

acg ctt tec gaa teg ctg ace ggc aag aaa ggg etc age cgc gtg ate 482 
Thr Leu Ser Glu Ser Leu Thr Gly Lys Lys Gly Leu Ser Arg Val He 
60 65 70 75 

ggc gag cgc ctg ctg cag gcg ctg cag aag ggc teg ttc aag acg gee 530 
Gly Glu Arg Leu Leu Gin Ala Leu Gin Lys Gly Ser Phe Lys Thr Ala 

• 80 85 90 

gac age ctg ccg cag etc gee ggc gcg etc gcg tec ggt teg ctg acg 578 
Asp Ser Leu Pro Gin Leu Ala Gly Ala Leu Ala Ser Gly Ser Leu Thr 

95 100 105 

cct gaa cag gaa teg etc gca ctg acg ate etc gag gee tgg tat etc 626 
Pro Glu Gin Glu Ser Leu Ala Leu Thr lie Leu Glu Ala Trp Tyr Leu 

110 115 120 

ggc ate gtc gac aac gtc gtg att acg tac gag gaa gca tta atg ttc 674 
Gly He Val Asp Asn Val Val He Thr Tyr Glu Glu Ala Leu Met Phe 

125 130 135 

ggc gtc gtg tec gat acg etc gtg ate cgt teg tat tgc ccc aac aaa 722 
Gly Val Val Ser Asp Thr Leu Val He Arg Ser Tyr Cys Pro Asn Lys 
140 145 150 155 

ccc ggc ttc tgg gee gac aaa ccg ate gag agg caa gee tg atg gee 769 
Pro Gly Phe Trp Ala Asp Lys Pro He Glu Arg Gin Ala Met Ala 
160 165 170 

gat acc gat acg caa aag gee gac gtc gtc gtc gtt gga teg ggt gtc 817 
Asp Thr Asp Thr Gin Lys Ala Asp Val Val Val Val Gly Ser Gly Val 

175 180 185 

gcg ggc gcg ate gtc gcg cat cag etc gcg atg gcg ggc aag gcg gtg 865 
Ala Gly Ala He Val Ala His Gin Leu Ala Met Ala Gly Lys Ala Val 

190 195 200 

ate ctg etc gaa gcg ggc ccg cgc atg ccg cgc tgg gaa ate gtc gag 913 
He Leu Leu Glu Ala Gly Pro Arg Met Pro Arg Trp Glu He Val Glu 
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cgc Uc 
Arg Ptie 
220 
teg age 
Ser Ser 
235 

ctg ate 
Leu He 

gtg ggc 
Val Gly 

ccg aac 
Pro Asn 



ccg ate 
Pro He 
300 
gag etc 
Glu Leu 
315 

cgc aag 
Arg Lys 

cag ace 
Gin Thr 

gtg ace 
Val Thr 

act tgt 
Thr Cys 
380 
atg tac 
Met Tyr 
395 

aag ctg 
Lys Leu 

aag cgc 
Lys Arg 



205 

cgc aat 
Arg Asn 

ccc tgg 
Pro Trp 

ctg aag 
Leu Lys 

ggc acg 
Gly Thr 
270 
gac ttc 
Asp Phe 
285 

cag tac 
Gin Tyr 



ggc gtg 
Gly Val 

cag ccg 
Gin Pro 

ate aag 
He Lys 
• 350 
gag ccg 
Glu Pro 
365 

tgc ggc 
Cys Gly 

aac ggc 
Asn Gly 

ate gag 
He Glu 



ate gtc 
lie Val 
430 



210 215 
cag ccc gac aag atg gac ttc atg gcg ccg tac ccg 
Gin Pro Asp Lys Met Asp Phe Met Ala Pro Tyr Pro 

225 230 
gcg ccg cat ccc gag tac ggc ccg ccg aac gac tac 
Ala Pro His Pro Glu Tyr Gly Pro Pro Asn Asp Tyr 
240 245 250 

ggc gag cac aag ttc aac teg cag tac ate cgc gcg 
Gly Glu His Lys Phe Asn Ser Gin Tyr He Arg Ala 
255 260 265 

acg tgg cac tgg gec gcg teg gcg tgg cgc ttc att 
Thr Trp His Trp Ala Ala Ser Ala Trp Arg Phe He 

275 280 
aag atg aag age gtg tac ggc gtc ggc cgc gac tgg 
Lys Met Lys Ser Val Tyr Gly Val Gly Arg Asp Trp 

290 295 
gac gat etc gag ccg tac tat cag cgc gcg gag gaa 
Asp Asp Leu Glu Pro Tyr Tyr Gin Arg Ala Glu Glu 

305 310 
tgg ggc ccg ggc ccc gag gaa gat ctg tac teg ccg 
Trp Gly Pro Gly Pro Glu Glu Asp Leu Tyr Ser Pro 
320 325 330 

tat ccg atg ccg ccg ctg ccg ttg teg ttc aac gag 
Tyr Pro Met Pro Pro Leu Pro Leu Ser Phe Asn Glu 
335 340 345 

acg gcg ctg aac aac tac gat ccg aag ttc cat gtc 
Thr Ala Leu Asn Asn Tyr Asp Pro Lys Phe His Val 

355 360 
gtc gcg cgc aac age cgc ccg tac gac ggc cgc ccg 
Val Ala Arg Asn Ser Arg Pro Tyr Asp Gly Arg Pro 

370 375 
aac aac aac tgc atg ccg ate tgc ccg ate ggc gcg 
Asn Asn Asn Cys Met Pro He Cys Pro He Gly Ala 

385 390 
ate gtg cac gtc gag aag gec gaa cgc gec ggc gcg 
He Val His Val Glu Lys Ala Glu Arg Ala Gly Ala 
400 405 410 

aac gcg gtc gtc tac aag etc gag acg ggc ccg gac 
Asn Ala Val Val Tyr Lys Leu Glu Thr Gly Pro Asp 
415 420 425 

gcg gcg etc tac aag gac aag acg ggc gec gag cat 
Ala Ala Leu Tyr Lys Asp Lys Thr Gly Ala Glu His 
435 440 



961 



1009 



1057 



1105 



1153 



1201 



1249 



1297 



1345 



1393 



1441 



1489 



1537 



1585 
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450 455 
ccg aag ate ctg ctg atg tec ace par „„, 44 

Pro Lys He Lei, I p.. I t c ff f SC g3t ttc ccg aac ggt gtc 1681 
Lys lie Leu Leu Met Ser Ala Asn Arg Asp Phe Pro Asn Gly Val 

465 470 

gcg aac age teg gac atg gtc ggc cgc aac ctg atg gac cat ccg ggc 1729 

Ala Asn Ser Ser Asp Met Val Gly Arg Asa Leu Met Asp His Pro G fy 

480 485 490 

ace ggc gtg teg ttc tat gcg age gag aag ctg tgg ccg ggc cgc ggc 1777 

Thr Gly Val Ser Phe Tyr Ala Ser Glu Lys Leu Trp Pro Gly Z Gly 

495 500 505 

P™ n* J*? ™ g ! Cg Ctg 3tC ggt ttC CgC gac ggt ccg ttc c ^ 1825 
Pro Gin Glu Met Thr Ser Leu He Gly Phe Arg Asp Gly Pro Phe Arg 

5H) 515 520 

gcg ace gaa gcg gcg aag aag ate cac ctg teg aac ctg teg cgc ate 1873 
Ala Thr Glu Ala Ala Lys Lys He His Leu Ser Asn Leu Ser Arg He 

525 530 535 

gac cag gag acg cag aag ate ttc aag gee ggc aag ctg atg aag ccc 1921 
Asp Gin Glu Thr Gin Lys He Phe Lys Ala Gly Lys Leu Met Lys Pro 

540 545 550 

gac gag etc gac gcg cag ate cgc gac cgt tec gca cgc tac gtg cag 1969 
Asp Glu Leu Asp Ala Gin He Arg Asp Arg Ser Ala Arg Tyr Val Gin 
555 560 565 570 

ttc gac tgc ttc cac gaa ate ctg ccg caa ccc gag aac cgc ate gtg 2017 
Phe Asp Cys Phe His Glu He Leu Pro Gin Pro Glu Asn Arg He Val 

575 580 585 

ccg age aag acg gcg acc gat gcg ate ggc att ccg cgc ccc gag ate 2065 
Pro Ser Lys Thr Ala Thr Asp Ala He Gly He Pro Arg Pro Glu He 

590 595 goo 

acg tat gcg ate gac gac tac gtg aag cgc ggc gee gcg cat acg cgc 2113 
Thr Tyr Ala He Asp Asp Tyr Val Lys Arg Gly Ala Ala His Thr Arg 

605 610 615 

gag gtc tac gcg acc gec gcg aag gtg etc ggc ggc acg gac gtc gtg 2161 
Glu Val Tyr Ala Thr Ala Ala Lys Val Leu Gly Gly Thr Asp Val Val 

620 625 630 

ttc aac gac gaa ttc gcg ccg aac aat cac ate acg ggc teg acg ate 2209 
Phe Asn Asp Glu Phe Ala Pro Asn Asn His He Thr Gly Ser Thr He 
635 640 6 45 . 650 

atg ggc gee gat gcg cgc gac tec gtc gtc gac aag gac tgc cgc acg 2257 
Met Gly Ala Asp Ala Arg Asp Ser Val Val Asp Lys Asp Cys Arg Thr 

555 660 665 

ttc gac cat ccg aac ctg ttc att teg age age gcg acg atg ccg acc 2305 



BNSDOCID. <WO 0236778A1 J_> 



WO 02/36779 



5/9 



PCT/JP01/09556 



Phe Asp His Pro Asn Leu Phe He Ser 
670 675 
gtc ggt acc gta aac gtg acg ctg acg 
Val Gly Thr Val Asn Val Thr Leu Thr 

685 690 
atg teg gac acg ctg aag aag gaa gtc 
Met Ser Asp Thr Leu Lys Lys Glu Val 

700 705 
act ttc etc ate gcc ggc tgc etc gcg 
Thr Phe Leu He Ala Gly Cys Leu Ala 

715 720 
gcc gat gcg gcc gat c 
Ala Asp Ala Ala Asp 
730 



Ser Ser Ala Thr Met Pro Thr 
680 

ate gcc gcg etc gcg ctg egg 2353 
lie Ala Ala Leu Ala Leu Arg 
695 

tgacc gtg egg aaa tct act etc 2403 
Val Arg Lys Ser Thr Leu 
710 

ttg ccg ggc ttc gcg cgc gcg 2451 
Leu Pro Gly Phe Ala Arg Ala 
725 

2467 



<210> 2 
<211> 168 
<212> PRT 

<213> Burkhorderia cepacia 



<400> 2 



Met His 


Asn 


Asp 


Asn 


Thr 


Pro His Ser Arg Arg His Gly Asp Ala Ala 


1 






5 




10 15 


Ala Ser 


Gly 


He 


Thr 


Arg 


Arg Gin Trp Leu Gin Gly Ala Leu Ala Leu 






20 






25 30 


Thr Ala 


Ala 


Gly 


Leu 


Thr 


Gly Ser Leu Thr Leu Arg Ala Leu Ala Asp 




35 








40 45 


Asn Pro 


Gly 


Thr 


Ala 


Pro 


Leu Asp Thr Phe Met Thr Leu Ser Glu Ser 


50 










55 60 


Leu Thr 


Gly 


Lys 


Lys 


Gly 


Leu Ser Arg Val He Gly Glu Arg Leu Leu 


65 








70 


75 80 


Gin Ala 


Leu 


Gin 


Lys 


Gly 


Ser Phe Lys Thr Ala Asp Ser Leu Pro Gin 








85 




90 95 


Leu Ala 


Gly 


Ala 


Leu 


Ala 


Ser Gly Ser Leu Thr Pro Glu Gin Glu Ser 






100 






105 110 


Leu Ala 


Leu 


Thr 


He 


Leu 


Glu Ala Trp Tyr Leu Gly He Val Asp Asn 




115 








120 125 


Val Val 


He 


Thr 


Tyr 


Glu 


Glu Ala Leu Met Phe Gly Val Val Ser Asp 


130 










135 140 


Thr Leu 


Val 


He 


Arg 


Ser 


Tyr Cys Pro Asn Lys Pro Gly Phe Trp Ala 


145 








150 


155 160 


Asp Lys 


Pro 


He 


Glu 


Arg 


Gin Ala 








165 
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<210> 3 
<211> 539 
<212> PRT 

<213> Burkhorderia cepacia 
<400> 3 

Met Ala Asp Thr Asp Thr Gin Lys Ala Asp Val'Val Yal Val Ely Ser 

15 10 15 

Gly Val Ala Gly Ala He Val Ala His Gin Leu Ala Met Ala Gly Lys 

20 25 30 

Ala Val He Leu Leu Glu Ala Gly Pro Arg Met Pro Arg Trp Glu lie 

35 40 45 

Val Glu Arg Phe Arg Asn Gin Pro Asp Lys Met Asp Phe Met Ala Pro 

50 55 60 

Tyr Pro Ser Ser Pro Trp Ala Pro His Pro Glu Tyr Gly Pro Pro Asn 
65 70 75 80 

Asp Tyr Leu He Leu Lys Gly Glu His Lys Phe Asn Ser Gin Tyr He 

85 90 95 

Arg Ala Val Gly Gly Thr Thr Trp His Trp Ala Ala Ser Ala Trp Arg 

100 105 110 

Phe He Pro Asn Asp Phe Lys Met Lys Ser Val Tyr Gly Val Gly Arg 

115 120 125 

Asp Trp Pro He Gin Tyr Asp Asp Leu Glu Pro Tyr Tyr Gin Arg Ala 

130 135 140 

Glu Glu Glu Leu Gly Val Trp Gly Pro Gly Pro Glu Glu Asp Leu Tyr 
145 150 155 160 

Ser Pro Arg Lys Gin Pro Tyr Pro Met Pro Pro Leu Pro Leu Ser Phe 

165 170 175 

Asn Glu Gin Thr He Lys Thr Ala Leu Asn Asn Tyr Asp Pro Lys Phe 

180 185 190 

His Val Val Thr Glu Pro Val Ala Arg Asn Ser Arg Pro Tyr Asp Gly 

195 200 205 

Arg Pro Thr Cys Cys Gly Asn Asn Asn Cys Met Pro lie Cys Pro He 

210 215 220 

Gly Ala Met Tyr Asn Gly He Val His Val Glu Lys Ala Glu Arg Ala 
225 230 235 240 

Gly Ala Lys Leu He Glu Asn Ala Val Val Tyr Lys Leu Glu Thr Gly 

245 250 255 

Pro Asp Lys Arg He Val Ala Ala Leu Tyr Lys Asp Lys Thr Gly Ala 

260 265 270 

Glu His Arg Val Glu Gly Lys Tyr Phe Val Leu Ala Ala Asn Gly He 

275 280 285 

Glu Thr Pro Lys He Leu Leu Met Ser Ala Asn Arg Asp Phe Pro Asn 
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290 295 300 

Gly Val Ala Asn Ser Ser Asp Met Val Gly Arg Asn Leu Met Asp His 
305 310 315 3 20 

Pro Gly Thr Gly Val Ser Phe Tyr Ala Ser Glu Lys Leu Trp Pro Gly 

325 330 335 

Arg Gly Pro Gin Glu Met Thr Ser Leu He Gly Phe Arg Asp Gly Pro 

340 345 350 

Phe Arg Ala Thr Glu Ala Ala Lys Lys He His Leu Ser Asn Leu Ser 

355 360 365 

Arg He Asp Gin Glu Thr Gin Lys He Phe Lys Ala Gly Lys Leu Met 

370 375 380 

Lys Pro Asp Glu Leu Asp Ala Gin He Arg Asp Arg Ser Ala Arg Tyr 
385 390 395 400 

Val Gin Phe Asp Cys Phe His Glu He Leu Pro Gin Pro Glu Asn Arg 

405 410 415 

He Val Pro Ser Lys Thr Ala Thr Asp Ala He Gly He Pro Arg Pro 

420 425 430 

Glu He Thr Tyr Ala He Asp Asp Tyr Val Lys Arg Gly Ala Ala His 

435 440 445 

Thr Arg Glu Val Tyr Ala Thr Ala Ala Lys Val Leu Gly Gly Thr Asp 

450 455 460 

Val Val Phe Asn Asp Glu Phe Ala Pro Asn Asn His He Thr Gly Ser 
465 470 475 480 

Thr He Met Gly Ala Asp Ala Arg Asp Ser Val Val Asp Lys Asp Cys 

485 490 495 

Arg Thr Phe Asp His Pro Asn Leu Phe lie Ser Ser Ser Ala Thr Met 

500 505 510 

Pro Thr Val Gly Thr Val Asn Val Thr Leu Thr He Ala Ala Leu Ala 

515 520 525 

Leu Arg Met Ser Asp Thr Leu Lys Lys Glu Val 
530 535 

<210> 4 
<211> 27 
<212> PRT 

<213> Burkhorderia cepacia 
<400> 4 

Val Arg Lys Ser Thr Leu Thr Phe Leu He Ala Gly Cys Leu Ala Leu 

! 5 10 15 

Pro Gly Phe Ala Arg Ala Ala Asp Ala Ala Asp 
20 25 
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<2I0> 5 
<211> 16 
<212> PRT 

<213> Burkhorderia cepacia 
<400> 5 

AU Asp Ala Ala Asp Pro Ala Leu Val Lys Arg Gly Glu Tyr Leu Ala 
15 10 15 

<210> 6 
<211> 15 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 6 

gcggatgcgg cggat I5 

<210> 7 
<211> 15 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: primer 
<400> 7 

cgccagatat tcgcc 

<210> 8 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 8 

ccggcgctgg tgaaacgc 
<210> 9 
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<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 9 

cccaagcttg ggccgatacc gatacgca 28 

<210> 10 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 10 

gagaagcttt ccgcacggtc agacttcc 29' 

<210> 11 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 11 

catgccatgg cacacaacga caacact 27 

<210> 12 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 12 

cccaagcttg ggtcagactt ccttcttcag c 31 
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